Hypoxia and ER stress promote Staufen1 expression through an alternative translation mechanism.
Under physiological stress conditions the cell protects itself through a global blockade on cap-dependent translation of mRNA. This allows cap-independent mechanisms such as internal ribosome entry site (IRES)-mediated translation to take over and initiate the translation of a specific pool of mRNAs that encode proteins involved in protecting the cell from stress. Staufen 1 (Stau1) is an RNA-binding protein that has been previously implicated in the regulation of stress granule formation and therefore could play a key role in protecting the cell against stress stimuli such as oxidative and endoplasmic reticulum (ER) stress. We hypothesized that Stau1 mRNA could, like many stress response genes, contain an IRES in its 5'UTR. Here we describe that a bona fide IRES element is present in the 5'UTR of Stau1 mRNA, which is activated under hypoxic and ER stress conditions. Further, we show that the activity of PERK kinase, a major effector of the ER stress response, is required for Stau1 IRES-mediated translation during ER stress. These results suggest that Stau1 is a stress response gene that remains efficiently translated during hypoxia and ER stress despite the substantial global inhibition of cap-dependent protein translation, promoting cell recovery following stress.